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USE OF OMVETRON LASER VI BROVETER FOR DYNAM C TESTI NG
1. SCOPE
1.1 Scope. This docunent describes the procedure to be used
when conducting a dynam c test using the Oretron VPl Sensor |aser
Vi bronet er.

1.2 Purpose. This procedure defines the specific operating
instructions of the vibroneter for conpliance with MPG 8730. 5.

1.3 Applicability. This procedure applies to all ED27
personnel performng dynam c tests using the |aser vibroneter.

1.4 System Description. The system under test consists of
the test article, Oretron VPl Sensor, electro-dynam c shaker,
accel eroneter(s) or load cell(s), and data acquisition system

1.5 Ceneral. The Test Engineer shall be responsible for
coordi nation and enforcenent of the docunent activities.

2. APPLI CABLE DOCUMENTS

ED27- OW - M&V- 001 Docunment Cont rol

ED27- ON - M&V- 002 Qual ity Records Contr ol

ED27- ON - M&V- 003 Test Report Contr ol

MPG 1700. 1 MSFC | ndustrial Safety Procedures and
Gui del i nes

ANSI Z136.1 American National Standard for Safe Use
of Lasers

ED27- CDL- FOP- 002 Calibration of Oretron Laser Vibroneter
for Dynam c Testing

ED27- CDL- FOP- 003 HP3566/ PC Data Acqui sition for Dynam c
Tests

MPG 8730. 5 Control of Inspection, Masuring, and

Test Equi pnent
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3. REFERENCE DOCUMENTS

Associ at ed Equi prrent Manual s

Gsci | | oscope

Dat a Acqui sition System

El ect ro-dynam ¢ Shaker
Onetron VPI Sensor Qperator's Mnual
HP 3566A/ 3567A Oper ati ng Reference

4. DEFI NI TI ONS

4.1 Oretron VPl Sensor A non-contact, |aser based, sensor
whi ch neasures the velocity of a solid surface.

4.2 El ectro-dynam ¢ Shaker An el ectromagnetic input
excitation source.

4.3 Oscil |l oscope Currently using a Tektroni x TDS640A. Any
general purpose oscilloscope may be used.

4.4 Reference input accel eroneter or |oad cell Any

cali brated accel eroneter or load cell which neasures the
excitation input acceleration or force.

4.5 Data Acquisition System ( DAS) Currently using an
HP3566A PC based DAS. Any general purpose DAS may be used.
The DAS should have at mninmum 2 inputs, one for the
vi brometer output and reference accel eroneter or |oad cell
and 1 output for the excitation drive signal.

5. SAFETY PRECAUTI ONS AND WARNI NG NOTES

The VPI Sensor has a | aser output of no nore than 1 mW and
falls under the category of Class Il |aser products. Therefore,
precautions should be taken to prevent continuous intentional
viewng directly inline wwth the path of the | aser beam The
| aser beam shall not be ainmed at personnel or at head height, and
t he beam shall be bl ocked or turned off when not in use.
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6. ACTI VATI ON PREPARATI ONS

Prior to test initialization, the test engineer shall:

a. Determ ne the proper excitation nethods, |evels, and

b.

C.

equi pnent .

Identify and characterize the test article fixtures and
support hardware.

Det erm ne whether the test article will require surface
preparation to ensure adequate | aser beamreturn
characteristics and identify the appropriate surface
preparation if necessary.

Ensure that proper cabling will be used for all test

and nmeasurenent equi pnent.

Determ ne the proper VPl sensor lens elenent to be used
i nside the vibroneter based on the distance fromthe
sensor to the test article.

otain the proper scale factors for the velocity range
settings of the vibroneter and enter these scale factors
into the DAS data base.

Check to see that the unit is current for calibration
and neasurenent validation. If the unit is not currently
in calibration refer to ED27- CDL- FOP- 002, Calibration of
Laser Vi broneter for Mdal and Vibration Testing, for

cal i bration procedures.

Ensure that the VPI sensor unit has not been damaged or
tanpered with.

Ensure that the test area is properly controlled to
preclude the possibility of continuous, direct |ine of

si ght | aser beam exposure to personnel. This may include
war ni ng signs of |aser use, curtains, and/or novable
tape barriers surrounding the test area.
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PROCEDURE

a. Set up and connect the vibronmeter and DAS according to

their respective reference docunents.

b. Connect the reference acceleroneter or load cell to one

i nput channel of the DAS and the Oretron VPl Sensor raw
out put signal to another input of the DAS. Connect the
source excitation signal fromthe DAS to the el ectro-
dynam ¢ shaker
Turn on the | aser power supply and all other test and
measur enent equi pnent.
. Aimthe laser at a specified neasurenent point. Using
an oscilloscope, nmonitor the Doppler signal of the
| aser. Focus the laser on the neasurenent point until
t he nodul ati on of the Doppler signal anplitude
approaches 10V pk-pk or until the highest anplitude is
reached.
. Initialize a drive point excitation through the DAS and
begin frequency or tinme based neasurenents using the DAS
per ED27- CDL- FOP-003 HP3566/ PC Data Acquisition for
Dynam c Tests.
. Upon conpl etion of the nmeasurenment(s) for this point
save the data on appropriate magnetic nedia. Turn off or
di sabl e drive point excitation.
. Repeat steps d through f until data fromall the
requi red nmeasurenent points are obtained.
. Turn off the laser and then turn off power supply to
| aser vibronmeter. Power off all other test and
measur enent equi pnent.
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APPENDI X A
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ED27/ MODAL AND CONTROL DYNAM CS TEST TEAM
TEST AND CHECKOUT PROCEDURE

VI BRATI ON & MODAL TEST USI NG LASER VI BROVETER

FOR

Test Article Nane

TCP #

Test Article S/N

Dri ve Poi nt Measurenent Transducer

Model S/'N Scal e Fact or

| nspect the Oretron VPl Sensor unit for
damage or tanpering

Connect power supply, turn on | aser

Scan the laser to a specified neasurenent point

Focus the laser until the Doppl er signal anplitudes
are maxi mum or 10V pk- pk

Enabl e the drive source signa

Record the data and save to magnetic nedia

Laser velocity range

Scal e Fact or

Measur enent Poi nt
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POST- TEST VERI FI CATI ON

The Test and Checkout Procedure has been
sati sfactorily conpl eted and docunent ed.

Test Engi neer Dat e

Qual ity Monitor Dat e
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